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(54) PRINTER DEVICE 

(57)Abstract: 

PURPOSE: To obtain a printer device capable of 
reprinting in a short time by providing a control means 
wherein a measuring time of a first measuring means 
and a measuring time of a second measuring means are 
compared in reprinting and data is read out from a 
document data memory means or an image data 
memory means respectively so as to decide whether it is 
to be printed or not. 

CONSTITUTION: In reprinting, a control means 9 reads 
out a value of expansion time and a value of read time of 
a page of a management table to be reprinted and 
compares them. When the value of read time is above 
the value of expansion time, the control means 9 reads 
out a document data head pointer of the page from the 

management table. Based on it, the document data of the page is read out from a document 
data memory means 1 and expanded at an expansion means 2. The control means 9 
transfers this image data to a printing means 4 for printing. Accordingly, in reprinting the 
document data, the image data and the document data expanded at first printing are utilized 
effectively, so that the time for reprinting can be shortened to the utmost. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Printer equipment characterized by providing the following. A document data-storage means 
to memorize document data. An expansion means to develop document data to the image data of a page 
unit. Page memory in which image data is written. An image data storage means to memorize the image 
data developed with the expansion means with a predetermined gestalt, A printing processing means to 
print the image data currently written in page memory in a record form, The 1st measurement means 
which measures the time taken for an expansion means to develop document data to image data, The 
2nd measurement means which measures the time taken to read image data from an image data storage 
means, and to write in page memory, and in case re-printing processing is performed Control means 
which determine whether for the time measured with the 1st measurement means to be compared with 
the time measured with the 2nd measurement means, for document data to be read from a document 
data-storage means, and for it to develop to image data, and to perform printing processing, or to read 
image data from an image data storage means, and perform printing processing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the printer equipment which prints the document data 

inputted from the host computer etc. in a record form. 

[0002] 

[Description of the Prior Art] Although printer equipment is used for printing the document data created 
with the host computer etc. in a record form, printer equipment is faced printing document data and is 
developing document data for every page to the control information and the image data in which a 
printout is possible. In addition, in this specification, document data mean the data expressed with the 
code of a predetermined form like text data, and image data means the data of a bit map image. 
[0003] By the way, although there is a case where he wants to carry out two or more sections printing of 
the same document, the following methods can be considered as a method for it. 
[0004] Thinking as one method first, about eye the one section While developing and printing 1 page of 
inputted document data from each 1st page to image data in order to the last page Memorizing document 
data at this time, henceforth [ 2 section ] is a method which reads 1 page of memorized document data at 
a time in order of a page from the 1st page to the last page, and is developed and printed to image data. 
[0005] Since it is printed in order of a page for every section, although according to this method a sorter 
is unnecessary and the cost of printer equipment may be able to be reduced, there is a problem that the 
time taken [ after printing is started ] to complete printing of predetermined number of copies becomes 
long in proportion to printing number of copies. 

[0006] Moreover, the method which repeats the processing which develops the document data for 1 page 
to image data, and prints only predetermined number of copies as another method from the 1st page to 
the last page can be considered. Although developing document data to image data since according to 
this method the developed image data is used in case eye the one section is printed on the occasion of 
printing of 2 section henceforth can be printed at high speed than the method mentioned above since it 
was only 1 time, since a sorter is needed in order to classify the printed record form, there is a problem 
that the cost of printer equipment becomes high. 

[0007] Furthermore, the image data developed as what solves the problem of these methods mentioned 
above on the occasion of printing of eye the one section is memorized for every page for the storage 
means, and the method which reads the image data which has developed and memorized ****** data to 
image data on the occasion of printing of 2 section henceforth in order of a page, and prints it is 
proposed. 

[0008] Since memory space huge [ according to this method, a sorter is also unnecessary, and / although 
it is possible to print at high speed since it is only 1 time to develop document data to image data ] when 
it is a document with much pagination, in order to enable it to correspond and to memorize image data is 
needed, it is not desirable in respect of cost. 

[0009] When memorizing the developed image data to a cache memory and carrying out two or more 
sections printing about the page which takes a long time to develop to image data, using the image data 



memorized to the cache memory is proposed as shown to JP,4-336664,A by there. 
[0010] According to this method, there is an advantage that the time which the expansion to image data 
takes can save the expansion time on the occasion of printing of 2 section henceforth about a required 
page more than a predetermined time. 

[001 1] In addition, although it is effective of course when carrying out two or more number-of-copies 
printing of remembering for a storage means that document data or image data mentioned above, it is 
effective when troubles, such as a paper jam, arise. For example, although it is necessary to print again 
the page which the trouble concerned generated after a trouble is canceled as error processing, when 
troubles, such as a paper jam, occur during printing processing during printing processing of only the 
one section, when document data or image data is memorized inside printer equipment and is not, the 
page concerned cannot be printed again. Therefore, in such a case, it will be necessary to input the 
document data concerned into printer equipment again. 

[0012] Then, the image data which carried out the data compression of the developed image data, 
memorized it, compressed on the occasion of error processing when troubles, such as a paper jam, occur, 
and was memorized is read. The method which prints by elongating (for example, refer to IP, 64- 
36461, A), Or when document data are memorized and error processing is needed, the document data 
after the page at the time of obstacle generating are read out of the memorized document data, and the 
method (for example, refer to JP,4-218868,A) developed and printed to image data is proposed. 
[0013] In addition, in this specification, when performing two or more number-of-copies printing, or 
when it is error processing when a trouble arises, it carries out printing again using the document data or 
the image data memorized by the storage means to calling re-printing. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in printer equipment which was mentioned above, 
usually in consideration of cost, storage space, etc., saving of capacity is aimed at, and, as for the storage 
means for memorizing document data or image data, it is actual to sacrifice the printing processing time 
to some extent for the reason. As for especially the pagination that can actually omit expansion time 
since image data is held with the gestalt as it is to the cache memory in the method shown in JP,4- 
336664, A, it is actual to be become and restricted in consideration of the cost of a cache memory and 
storage space. 

[0015] On the other hand, since image data is compressed and memorized in the method shown in 
JP,64-36461,A Although the pagination which can omit the expansion time to image data as compared 
with the method shown in JP,4-336664,A increases If the time taken to read the image data compressed 
from the storage means, and to elongate is taken into consideration, depending on the amount of data of 
the compressed image data Time required in order to elongate and to return to the original image data 
may become larger than the time required for developing from document data to image data, in such a 
case The phenomenon in which the direction again developed from document data to image data like the 
method shown for performing re-printing at JP,4-218868,A can shorten printing time happens. 
[0016] Thus, although various methods which memorize document data or image data for re-printing are 
proposed, it is necessary to take into consideration the time which takes document data to develop to 
image data, the time which takes image data to read from a storage means. 

[0017] this invention solves the above-mentioned technical problem, and aims at offering the printer 

equipment which can process re-printing in a short time. 

[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the printer equipment 
of this invention A document data-storage means to memorize document data, and an expansion means 
to develop document data to the image data of a page unit, The page memory in which image data is 
written, and an image data storage means to memorize the image data developed with the expansion 
means with a predetermined gestalt, A printing processing means to print the image data currently 
written in page memory in a record form, The 1st measurement means which measures the time taken 
for an expansion means to develop document data to image data, The 2nd measurement means which 
measures the time taken to read image data from an image data storage means, and to write in page 



memory, and in case re-printing processing is performed The time measured with the 1st measurement 
means is compared with the time measured with the 2nd measurement means. It is characterized by 
having the control means which determine whether for document data to be read from a document data- 
storage means, and for it to develop to image data, and to perform printing processing, or to read image 
data from an image data storage means, and perform printing processing 
[0019] 

[Function] Document data are memorized by the document data-storage means. Although document 
data are developed by image data, the 1st measurement means measures the time which takes document 
data to develop to image data at this time. Moreover, although the developed image data is memorized 
by the image data storage means with a predetermined gestalt, the 2nd measurement means measures the 
time taken to read image data from an image data storage means, and to write in page memory. 
[0020] and when performing re-printing, control means The time measured with the 1st measurement 
means is compared with the time measured with the 2nd measurement means. Printing time chooses the 
shorter one, and when the time measured with the 1st measurement means is shorter, document data are 
read from a document data-storage means. It develops to image data and printing processing is 
performed, when the time measured with the 2nd measurement means is shorter, image data is read from 
an image data storage means, and printing processing is performed 
[0021] 

[Example] Hereafter, an example is explained, referring to a drawing, drawing showing the composition 
of one example of the printer equipment which drawing 1 requires for this invention - it is - the inside 
of drawing, and 1 - a document data-storage means and 2 - an expansion means and 3 -- page memory 
and 4 -- a timer and 8 show a measurement means and, as for compression/extension means and 6, 9 
shows control means for a printing processing means and 5, as for a compressed data storage means and 
7 In addition, in drawing 1 , a thick solid line shows data flow, and a narrow solid line shows the flow of 
a control signal. 

[0022] In drawing 1 , the document data-storage means 1 memorizes the document data inputted from 
external devices (not shown), such as a host computer. The expansion means 2 develops every 1 page of 
document data to image data. 

[0023] The image data which the image data from which the page memory 3 was obtained as a result of 
the image data developed by the expansion means 2 or the compression image data read from the 
compressed data storage means 6 being elongated by compression/extension means 5 is written in, and 
is written in this page memory 3 is transmitted to the printing processing means 4, and printing 
processing is performed. In addition, the page memory 3 consists of RAM or a hard disk (HD is called 
hereafter). Moreover, since it is common knowledge about the printing processing means 4, explanation 
is omitted about the detail. 

[0024] Compression/extension means 5 performs processing which carries out the data compression of 
the image data developed by the page memory 3, and is written in the compressed data storage means 6, 
and processing which elongates the compression image data read from the compressed data storage 
means 6, and is written in the page memory 3. In addition, it is arbitrary what method is adopted as the 
technique of a data compression, and it is not an essential matter in this invention. 
[0025] The compressed data storage means 6 is for memorizing the image data by which the data 
compression was carried out with compression/extension means 5, and consists of proper storage such 
asHD. 

[0026] A timer 7 measures the expansion time taken to develop document data to image data and to 
write in the page memory 3 per page, and notifies it to control means 9. 

[0027] The time taken for the measurement means 8 to read the compressed data of the amount of 
compressed data as shown in drawing 2 , and its amount from the compressed data storage means 6, and 
to write it in the page memory 3 (Hereafter, this time is read and time is called) By the look-up table 
(LUT is called hereafter) written in by corresponding, it reads from the amount of data of the image data 
compressed with compression/extension means 5, time is measured per page, and it notifies to control 
means 9. In addition, in drawing 5 , a horizontal axis is the amount of compressed data, and a vertical 



axis is read-out time. Moreover, such an LUT of create [ it / if the page memory 3, 
compression/extension means 5, and the compressed data storage means 6 become settled ] is clear to 
this contractor. 

[0028] Control means 9 generalize and control operation of the printer equipment concerned, and consist 
of a microprocessor and its circumference circuit. Moreover, processing of re-printing is equipped with 
control means 9, and they create a managed table as shown in drawing 3 for every printing job. 
[0029] In drawin g 3 , the management number for discriminating a job is written in the item of a 
management number. In addition, control means 9 attach this management number for every job. 
Moreover, the pagination of the job concerned is written in the item of all pagination. Furthermore, 
control information, an expansion time value, a document data head pointer, a read-out time value, and a 
compressed data head pointer are written in for every page of the job concerned. Here, control 
information is faced printing the pages concerned, such as specification of a subscript, a ruled line, and a 
character size, and is required information. An expansion time value is the expansion time which the 
timer 7 measured. The document data of the page concerned are memorized from the address of 
document data-storage means 1 throat, or a document data head pointer shows the address of the head. 
The read-out time value was measured by the measurement means 8, is read, and is time. The 
compression image data of the page concerned is memorized from the address of compressed data 
storage means 6 throat, or a compressed data head pointer shows the address of the head. In addition, 
this managed table is stored in the proper field of the internal memory which control means 9 manage. 
[0030] Next, operation of the printer equipment shown in drawing 1 is explained with reference to the 
flow chart shown in drawing 4 and drawing 5 . 

[003 1] Drawing 4 is a flow chart which shows operation at the time of carrying out in first time printing 
(i.e., printing of the part I eye). 

[0032] If a document entry of data is stood by (SI) and document data are inputted, control means 9 will 
give a management number to the job concerned, and will register it into a managed table (S2). And at 
this time, control means 9 extract the control information for every page from the document data 
concerned, and write it in a managed table. 

[0033] Next, control means 9 write the head pointer of document data in a managed table while making 
the document data-storage means 1 memorize the document data concerned (S3). Furthermore, control 
means 9 start a timer 7 and direct the expansion to image data for (S4) and the expansion means 2 (S5). 
[0034] Then, after standing by that expansion processing of the expansion means 2 ends control means 9 
(S6) and completing expansion processing, the expansion time measured with the timer 7 is written in a 
managed table (S7). and the image data developed by the page memory 3 is transmitted to the printing 
processing means 4, the image data developed by the page memory 3 by making printing processing 
perform (S8) simultaneously is compressed, and the compressed data storage means 6 is made to 
memorize (S10) Although the measurement means 8 is read from the amount of compressed data at this 
time and time is found for every page, if it reads from the measurement means 8 and time is notified, it 
would be notified to the item of the read-out time of the page of a managed table concerned from the 
measurement means 8, and control means 9 will be read to it, and will write in time (SI 1). 
[0035] Then, after printing processing with the printing processing means 4 is completed, control means 
9 write all the pagination of the job concerned in a managed table (S9). 

[0036] The above is processing of first time printing and explains processing of re-printing below with 
reference to drawing 5 . 

[0037] In performing re-printing, re-printing of a managed table reads control means 9 with the 
expansion time value of a required page, they read a time value, and compare both (S21). And when a 
read-out time value is smaller than an expansion time value, read the compressed data head pointer of 
the page concerned from a managed table (S22), read the compression image data of the page concerned 
from the compressed data storage means 6 based on the head pointer, it is made to elongate with 
compression/extension means 5, and the page memory 3 is made to develop control means 9 (S23). And 
control means 9 transmit this image data to the printing processing means 4, and make printing 
processing perform (S24). 



[0038] However, when a read-out time value is beyond an expansion time value, control means 9 read 
the document data head pointer of the page concerned from a managed table (S25), and read the 
document data of the page concerned from the document data-storage means 1 based on this head 
pointer, and the expansion means 2 is made to develop them (S26). And control means 9 transmit this 
image data to the printing processing means 4, and make printing processing perform (S24). 
[0039] Since the image data and document data which were developed at the time of first time printing 
processing are effectively used by performing the above operation at the time of re-printing processing 
of document data, it becomes possible to carry out the maximum shortening of the time which re- 
printing processing takes. 

[0040] As mentioned above, although one example of this invention was explained, this invention is not 
limited to the above-mentioned example, and various deformation is possible for it. For example, what 
is necessary is for memorizing as it is, without compressing to be also possible, and just to measure the 
time taken to read image data from a storage means and to write in the page memory 3 with the 
measurement means 8 in that case, although image data shall be compressed and it shall memorize in the 
above-mentioned example. 
[0041] 

[Effect of the Invention] According to this invention, the printing processing time at the time of re- 
printing can be shortened using the storage means of the limited storage capacity so that clearly from the 
above explanation. 
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^ ^ u>f - flcso ? j/ f ill tfco 1 1> «t v \ r<£>c 

10 0 18] h • «lils]itSTfe 

[0 0 19] **P^O*JK«»lfc*3^TH, 
^Wfc^««fc*JWi-5ii»iii«SrDSVcas»5 i5 
[0 0 2 0] ro^«fKliH«*f««<0|fil±, £#b£& 

[0 0 2 1 ] *^0^co*K^it^j.^i^o^Tii, 
«©8Jgt5a»i:ftttwHfflft#W.t5 I ti: i 0 , 

[0 0 2 2] 

[0 0 2 3] m 1 (±, lU^G^v^^-A 1 ir/Uy 
-•gfg^-y F!7-^ 1 6$r^LTf-^ 1 4{^'^!$ 
tl/cosPS^ 1 2 ir^^^^tiT^So isPS^ 1 2 ttiU& 
S^12 0 irSf^^^ey 2 AVm&ZtitZT'isfJi'* 
^y&^AyT^So ffiS^^y 2 4 f±iS«lB«SE 2 0 

[0024] ^< o^^co^co^h§}-^^t;i, 

50 S^S2 OtlB^^^y 2 4^, S^#tty =t-M(DR 



(4) 



^mW^9 - 3 0 7 7 9 4 



i c o h RD C - 1 7f ;Hfft* ^ 7© J; 5 6, 3t3fc 
©fi??/l/7f;nrf**^? (DSVC) fCiSS* 

tt-t CO # / 7 d> -#{fc $ *Lfc fc O T- m & MZ ttB8«4 
CPU 2 2|igj&^y 2 4 ^f^26t, ± 

[0 0 2 5] ±e©#««rts*ffl©*tttt, c P U 2 

2^gf^^^.y 2 4Srg|fflts:i:i:j:^ 

i^cts^^iSLfefi^-{^m-r57t*o^T r A2 6— 

^16 S:^Ltf-^ll 5 6^3S«-t-5 

[oo2 6] mmmi 2it £fcr^ 3ot, 

tttf£1-5fc£><^-eV KA*»3 2 ir£^A,X^a o 
CPU2 2^fTtM7 , D^7^H rL— if^rr-^v 

KA*gB3 2 Sr/ai^XA* L7t^-^v KJ^Ifcff-f — 

KEPROM3 4fciSlB$ixT^S. 

[0 0 2 7] KA#£&3 2lifrti:5A/]Sl 

T^oTk t^^^^U-T 3 0 fc— &®0^y^it®ia 
TfcoXt iV\ 3-KEPROM34H :/nhrz/u 

mj{^iij^±^fe5SO^^^*9 7ti6^^t £ii,a 

[0 0 2 8] HI 1 [Zfjk L7t, U— /*J|j 1 4 W^&x-k 5 6 
rMfi^S KEPROM5 4 

$*XTl^5. = — KEPROM5 4{^{*#$ixfc#7'o 

^7A|i CPU 5 2^x7^ 5 6x£{f Lfcx— *£• 
ii^*J^«^^6fi 5 8 

[0 0 2 9] ofi:, ®H&&£' 
i/^T 1 ^^— »ffff]t*5V>T, CPU 2 2 355, BfoS- 

SB«fctt^-^f+»td5^$h,T, I«y^ 5 2 4liof 

[0 0 3 0] #@H£^Hi&;^y 2 4 J: *3ffi*ttl$lx5 

1 6&m.t£(D*7J* - y V^TJifc< , TCP/ 
I P^^ofiS L I P/P P P®giT-fea»^}wH, -i* 

[0 0 3 1] If — 1 4 Tdjfg^§ff $ Tlo t , 



«H«#$Jx, «tc$^T, BfeCttSftS 8fc»ttS 
ixSo ®&IE1t=£®5 8<&BHfctt-»#£ 

T-£5 0 TCP/I Pffittasffl^ejxxif^^Ktt, 
iSPH^l 2 0CPU2 2ttn— KE PROM 3 4 (HIES 

"Sc^Mi" Sr£fl (ping process :f 

[0 0 3 2] rotrz/teSfi^S — y-fe — i/Sr^-v 

gft&ofc&eKE. ^^tfc^T^CPU2 2fi 

[0 0 3 3] ffiflH»*fr#HMft4:4: tl:$S*5^t» 
-frfctt, GPS (Global Positionin 
g System)$fl«6 0,Wili, *!l7t/^ 
TOTr imb 1 e Navigation of S 
20 u n n y v a 1 eftS^PCMC I A2tf£tf)G P Sgff 

«£CPU2 2tgif5:t^s 0 

[0 0 3 4] *«W<0*]^fettfe^%x.C>"ix5d5, -t<E> 
[0 0 3 5] -t«)*]«fe©— Ofi^^lwjtofcgrjStO 

U=Tt5^T\ ^Sg^til^ftaA^^rOiaPB/S 1 2 

30 igpg^i 2Sr»f^S*, a<fcSr«9. HSt^^y 2 
4^7/i/^»-&|^tt % tS^$ri^-/^^ 1 4{^e^-f5o 

r <o«ig{- <t o xm=r^y 4 frj* ^m&t * y ^fi^ 

^FS («4) Sr»KH-5ri:4:<, SfcSRff'P^SBi 

[0 0 3 6] ffi^ifffiMi: LTfi-rb-t'OUTK- hfflT 
fo^o m»^^*-#ttwOiSPBiB 1 2 ^ot^a- 

40 SI^l*ra^-/<^ 1 4i^^ff-rar. tiittSco-C, - 

[0 0 3 7] O^;:, ft*tt*»f^«iI-Ctt, 7^7U 
^3 0l«^^y 24^^^t§M^to if 
2 4 [^-j-T^f£tt$-ti:T^^@jfS^ir-/< 
Si 4 i:#LtiS«t5 1 1 1: J:oT«8^^ !J SrSI- 
LJt9i:*ftfc»*, 3.-^— fjn^v KA*SB3 2 $r 

50 [0 0 3 8] iriCiot, 1?-— '<m l 4 coir/uy — # 



7 

**y-f 77H,J!:«K it, *©teKfcitHIJBl 2i:7- 
— s<mi 4b<Dffioy y?$:±y hT y7* Ltc<0 "TS b 
CPU2 2©*!>a£nte$*iS. CPU 

2 2fi7'n h=i/K>, s(HWfr*\ ^-/H&fi^iilfflc:^ 

gfcJftCTffitftSr^yy-— v?U ifcglOfcCT-tO^'y 
2?«r«WU i&i^J-tiE&^y 2 4rto>Btti:: 

[0 0 3 9] 3«B*fc*I^T. S^(-7^#«t^1-5 

ttB*««ifi«2 0T«ifcS*>.5O-C, 77^©K£f2 
t©^ny^^(tSf-C*5:tt¥t. H&tiCPU 
2 2(w«£oTSfi$7X5©T-, 77y*©y-fey Mi^© 
7*nyy- #6***5 t LT?frWefflpr«BT?fc«wtSr 

[0 0 4 0] J^Was«*>ii5£8W©— ott!F*-l?©. 
£#B#©«&T-«>-5, JJ^TWftttBfclf*©*^ 

[0041] rofissriiK-f Si&gffii. 
*a t> o t b& a* i£5* a» t* 5 a»* 5 » 5> 

fcofc. *«WKJ:ixtf, B**r«*U 7— -^i* 

S«rfr4 5 r. fctfTtS. 

[0 0 4 2] L/c^'oT^ 7 -/<i±jgf& £ ftfc S& S: #L 
ILT, <^nft#Blft#f£ ^)tLTi/^^t*9 75^^!®f1- 

3. rro2i^B^i-ai^T-S)ixSH-AiX7) 5 7t^i: ^5 
#&*U±\ f-/?!if??/^f /i/lff 7a:^ L 

[0 0 4 3] »«>B«lifS!«©«-e&a. Btttttt^S 

i: jf S8SE&efe#-f 5 fc*t>{^7— ji#P©B 
««*Sr«»-rawi:lcJ:9. DS7J LT;K7ffrT-©lz:ft- 
y^tT^7. r. «fcoT, 3lfl:^SSr7 

#7 h y Jwftff LT*J< tt^£.Sttli«<4 5. 
[0 0 4 4] *««Ote«ffflfet LT(4, = f - Ltc 

4. flijitf. U^fl4t'c0^5^54^,ffT-7 ; f h^t? 
-Zffimz'&btiZZbX-ibZ. 7* h=itr— *<7)*P«fe 

(lbit/pixelX400dpixX8. 5 11 X 
1 l 11 =1496mb i t) y ar^-gt -f"3„ ^ 

^ey ro^ftsr^^-ffc^ll, i^liDSVCTEgf 
ZZb t*X'% rroEBjgKJiD S V CTrri>4 *J ©ff 



(5) $$Sa¥ 9-307794 
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[0 04 5] j:jxb, &m&m<Dm& 'm*. 
ts, ioo dp i) tiwfcL-c, ^WJJiafearias 

LT> 7— ^»4^©iS«?^©B«S:7>*f 

B*fc l 6 ®&;6 J :£Tll£fcfi£ 
T&-Cfc54§'8-«, ***Mfc*BBf4JE*fc:fettt7$*L 
5^, aiy i?ifi< (w$>5 1 6iafl?&gB3ft©#7*n ^ ? 
10 tt^ras— fite4S£ttPR&4^. rixfcoaWtfcJE* 
^JBflB«i«ft»-frSrDSVCKjai 
9, D S V C iitixic i o Tx y yf«^ blJflffi «tr 

[0 04 6] /</§-CMa<BH#fcg^£3Bffe#o 

<c>tLSi:, ii^-iiDs vcca- if©is< {rfesyy 

£ 7ttt7 7 ^y§y £B4 4f©*Wlfc:-t©B*«:2s 
Sriras-CtS. ^oTZb, 7* h = f-SrSA/Tf^ 
5i-f- tt = ^V KA7JSB3 2Sr«oT\ f£<©77 

y y i6«o«e»*Srfli*-*-a r t asx-# 5. 

20 [ 0 0 4 7 ] D S V Cl±, ^- K= f-a-SA/T-V^-t 
®^-y©SMIIt?r#5 fc, -tttSrT— ^» 1 4 
-trtfT— /^l 4fiii*0tS«?r^i:1-5B 
ftffl^Sr^JS-TSo 7— ^^1 4fi®-&±©r*i.e,©« 
iS^DSvcffltjaW, Dsvcttiftron©^ 
4#*««r?l««t9atp. *W«*B*t s 6MI4f»*ff 
©Ty/liDS vc±©i§fi?^wx^^9 r tic J: 
9, fc5^{±. {£^S©B&$r#3S^ , ?^^¥±IIiti- 
5 r t fc. J: <5 r t aJT# 5„ 

[0 0 4 8] *©ite»»€>ixfcB*tt, ^y^f>77 
30 ^->5 y^ST-fcixfi, f— /<^i 4(^J;oXffiS§$3X 

5©T-. 7—^1 4ttJi^$tL7i7 7^->5 y • 77 

-r/usriUff-rsfc'ct-ct^, *n»#t-«)»-&tt. 7-/< 

51iras-C#, iafffi^l 2ll-fr/U7— mts^y h!7 — ^ 
1 6Sr^LTiEg7T^->5: y SSBt^ 

[0 0 4 9] El Kill, 77^->5y^I^> 7"y>y- 
^> &5tMi7-:^/Mg¥«4i:©^gI$7'y V hSIS7 
0{-^$^7hC PU5 2ti>7FZftX^Z>. te©'<y^ 
-•>a>i:LT(i. mz^-y]} V 1-^7 0*^7 7 ^ 
40 ->? !J3£BT&5»£'l::H, -fe/U7— aig^y h7-y 
1 6(^ign$ixrt^-S57 , y V hgf7 0*s^4ix5 o 

[0 0 5 0] ^t-SBT" !)y(-M70 (i^fciSPS^ 1 2 !C 
iS*«ttSixT^Tt>J:v\ SPfi^l 2©t-fX^H 
ii-5rixS«8L^*l*-3a 5 4i/^'g-{i, 7*y >^5riaPS^ 1 
2!:l^Lt J t ) J:^. t L*atf*ixtf, iaP6/15l 2}± 

^Hffi«a«*^S2 0©t-zL-7 7'f >y'-{c^^i-5 

[ 0 0 5 1] $ b'tZtiLOfcmmb LXttirt£m&-?'y^ 
50 ^^a^foSo IfiK^a^Pi^Sr^oTisPSife^ai^^ 
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tf, *^©3|5C7C (3D) Bfc«:«9fc^i:S<J-0*S 
b L Tffi o fc ~ -o <D Bfl6 Hi o T^fig $ *tfc t> © T & 

(3D»*fc«ffl+Sfca©Zo©B*©4MB'&fe 

(0 0 5 2] ^i^iv/^fAO-ot LT7= y h 
7^F©Tur ing Institute of G 
1 a s g owA»C,^l9ai$^Tt>5C3DS$ff35 5 S)5o 

[0 0 5 3] t> L-o< ^ixrvsiv^^^i&^fi, -b— 
* ?4fc««rWfl?*B U Bifefr 

5o 

[0 0 5 4] ±IS©§fi^fi. JjC^CKMOfcftWi© 

[0 0 5 5] 4it x isPSm 2co«t 

-feSjK-^^u- -r J: ^7t, jsPi^l 2 

1 6 frfr LTt< y-ir — varSfiTt -?—/<: 

[0 0 5 6] LfctfoT, #«^©©H«i±3E<Dfftfl;ie: 
#Itir i «^ K £ o T^JWr $ ix 3 ^<tT- , ± 
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I 0 0 5 7] 

[(H 1 ] -feyi/7— mig^y hI7-^«r^UTf— 
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